Migration has a principal influence on countries ' 
Introduction
Agreements signed in the scope of the free movement of people, which is one of the fundamental human freedoms, are currently respected almost throughout the whole of Europe 1 . Nowadays the signatories of the Schengen Spatial Analysis Of Foreign Migration In Poland … 139 affect migration in Poland. The analysis of impacts of exogenous variables on immigration and emigration applied geographically weighted regression allowing to identify variability of regression coefficients in geographical space. The inflow of foreign population ran at about 15000 people per year; it was only in 2009 that a slight increase in that variable was observed. The net migration was negative throughout the study period, which meant that emigration exceeded immigration. The largest differences between the inflow and outflow of people were reported in 2007 and 2008. Those significantly decreased in 2009 to go up again in the final three years of the study, in particular, in 2012. Thus, it can be noted that the first substantial wave of Poles' emigration occurred before the economic crisis, i.e. in the years [2007] [2008] . At present, when the economic situation of European countries gradually stabilizes and effects of the crisis subside, the second growing wave of Poles' emigration is observed. According to the reports published by the Central Statistical Office, a vast majority of emigrants from Poland reside in the countries of the European Union, especially in the United Kingdom, Germany, Ireland, the Netherlands and Italy. There is also a rise in the number of people emigrating to Scandinavian countries (GUS 2013, pp. 3-4) . As for immigrants, most of them are citizens of Ukraine, Vietnam, Russia and Belarus. (-650) and Gliwicki (-591) poviats, while the highest -in Warsaw (103) and Cracow (91). In 2008 the number of spatial objects characterized by a positive net migration rose to 61 and in 2009 it was as high as 214. At that time, the highest value of the variable was reported in Warsaw (480) and Wrocław (422). In the years 2010-2012 there was a gradual increase in the share of poviats with a negative net migration. In 2012 a positive net migration occurred in only 133 spatial units. The lowest value of the variable was observed in the Opolski (-361) and Strzelecki (-291) poviats, while the highest -in Warsaw (255) and Cracow (228) . A map for 2012 shows a clear division into Western Poland characterized, to a large extent, by a negative net migration, and Eastern Poland where poviats with a positive external net migration are located. Source: own work in ArcMap, based on statistical data of the Central Statistical Office.
Foreign migration in Poland

GWR in migration analysis
The conventional approach to the empirical analyses of spatial data is to build a global model that assumes homogeneous (stationary) across-space relationships between dependent and independent variables. It means that the same stimulus provokes the same response in all parts of the study region (countries, voivodeships, poviats). The regression equation can be expressed as: ,
where: yi -dependent variable, β i -coefficients, xik -independent variables, εi -error term. However, in practice, the relationships between variables might be nonstationary and vary geographically (Matthews, Yang 2012, p. 152) .
Locally linear regression, introduced to the economic context by McMillen (1996) , is a relatively recent modelling technique for spatial data analysis. The technique was extended and relabelled geographically weighted regression by Fotheringham, Charlton and Brunsdon (1996 , 1997 , 2002 . Unlike global regression models, where a single coefficient is estimated for each explanatory variable, GWR allows local variations (over space) in those coefficients to be estimated. This method generates a separate regression equation for each observation, that can be expressed as follows (Brunsdon, Fotheringham, Charlton 1996, p. 284 
where: (ui, vi) -coordinate location of i.
The estimator for this model takes a form of (Charlton, Fotheringham 2009, pp. 5-6) 
where: W(u i , v i ) -square matrix of weights relative to the position of (u i , vi) in the study area, XTW(ui, vi)X -geographically weighted variance-covariance matrix (the estimation requires its inverse to be obtained), Y -vector of the values of the dependent variable. The W (ui, vi) matrix contains the geographical weights in its leading diagonal and 0 in its off-diagonal elements. (4) Each equation is calibrated using a different weighting of the observations contained in the data set. The assumption is that observations nearby one another have a greater influence on one another's parameter estimates than observations farther apart. The weight assigned to each observation is based on a distance decay function centred on observation i (Mennis 2006, p. 172) .
GWR provides great richness of results that are usually presented on maps. As a minimum, this technigue produces parameter estimates and their standard errors at the regression points. If the regression points are the same as the sample points, GWR also produce fitted values for the dependent variable, residuals and standardised residuals. Some implementations output local goodness-of-fit measures and influence statistics based on the hat matrix (Charlton, Fotheringham 2009, p. 9) . Mapping GWR results facilitates interpretation based on spatial context and known characteristics of the study area (Mathews, Yang 2012, p. 155) .
GWR is a tool which is more and more often used in demographic as well as socio-economic research. In particular, in analyses related to healthcareincidence of diseases and access to medical services (Nakaya, Fotheringham, Brunsdon, Charlton M. 2005; Young, Gotway 2010; Comber, Brunsdon, Radburn 2011 , Kisiala 2013 , environmental protection (Foody 2003; Gilbert, Chakraborty 2011 ) , real estate market (Yu, Wei, Wu 2007 , Cellmer R. 2013 , population density (Lo 2008) , poverty (Benson, Chamberlin, Rhinehart 2005; Partridge, Rickman 2007) and migrations (Byrne, Pezić 2004; Jensen, Deller 2007; Jivraj, Brown, Finney 2013) .
In their article entitled Spatial Modeling of the Migration of Older People with a Focus on Amenities, T. Jansen and S. Deller (2007) presented results of an analysis of the impact of selected factors, including amenities connected with natural resources of regions (i.e. access to forests, lakes) and climate conditions, on the migration of the elderly in the United States. The study was conducted on statistical data concerning 3,072 spatial units (districts) in the years 1995-2000. The results of the analysis suggest that older migrants cannot be treated as a homogenous group and amenities (e.g. warmer weather, natural and historical attractions) have a significant impact on explaining their migration decisions. The amenity measures used in that study had distinctly different implications for the dependent variable in individual localities. The GWR estimates were more efficient than those of the OLS for all presented models.
In the article entitled Modelling Internal Migration Drivers with Geographically Weighted Regression, G. Byrne and A. Pezić (2004) described results of the spatial analysis of internal migration in Australia having a major impact on a rise in the country's population. The GWR method was used to estimate the effect of factors such as unemployment, house prices and other socio-economic variables on the internal migration measure. The study was carried out on statistical data concerning 203 statistical local areas in Victoria, with attention restricted to the regional centre of Bendigo in Victoria. The results presented in the article support the view that the effects of internal migration drivers are spatially non-stationary. That is why local model estimates were more efficient than those of the global model. Spatial variations in the model parameters where presented on maps and characterized in detail. The results showed inter alia that high migrant flows are concentrated immediately South, West and North-West of Bendigo, flows from the remainder of Victoria are relatively small.
Preliminary Analysis of Statistical Data
The foreign migration (emigration and immigration) in Poland was analysed from the spatial perspective based on statistical database built on the basis of information available at the Local Data Bank of the Central Statistical Office, published on the official website of the office. Statistical data was collected for 379 poviats of Poland in 2012. Major determinants of creating the database were both, reasons pertaining to the subject matter and availability of data at the time of carrying out the study. Regrettably, not all variables needed for the analysis of foreign migration are available for specific poviats (e.g. GDP). Both variables are characterized by high spatial variability and positive global autocorrelation. In 2012 Moran's statistic for immigration was 0.08, while it was 0.26 for emigration (received results are statistically significant). The local statistic for immigration indicates that low values of the variable group in poviats situated in the Kujawsko-Pomorskie, Mazowieckie and Lubelskie voivodships. As for emigration, the local statistic indicates that low values of the variable group in poviats located in the Mazowieckie and Lubelskie voivodships, and high values -in the Opolskie voivodship.
Modelling of Foreign Migration in Poland
The analysis of foreign migration in Poland in 2012 was conducted using two econometric models describing immigration and emigration. The first step in examining the impact of selected socio-economic variables on the values of dependent variables was to create global models. Final models, whose parameters were estimated using the OLS method, had the following form: (-5,5) (5,8) (14,0) (2,2) (3,3)
(-3,3) (-2,6) (-4,7) (4,5) (17,9) (-3,4) where: DB -poviats' budgetary incomes per capita in 2012, DG -number of individuals carrying out business activity per 100 of the working age population in 2012, EM -number of emigrants in 2012, IM -number of immigrants in 2012, K -number of women per 100 men in 2012, LM -number of the population in 2012, LOP -number of job offers in 2012, M -dwellings completed per 10 thousand of the population in 2012, PS -share of the working age population using social assistance in the place of residence in the total number of population of that age in 2012. All model coefficients are statistically significant. The determination coefficient for the immigration model is 73%, while it is 59.9% for the emigration model. It should be emphasized that there is a spatial autocorrelation of residuals in both models.
As the next step, parameters of local models were estimated having the same forms as for global models. Local regression coefficients descriptive statistics for the immigration model are presented in Table 1 . It can be observed that median values for specific parameters are similar to results received for the global model. Table 2 shows statistics used to compare the global and local models describing immigration in 2012. All measures indicate the markedly better fit of the local model to empirical data -both the determination coefficient, which is higher in the GWR model, and the Akaike Information Criterion, whose value is lower in the local model. Figure 4 presents local values of the determination coefficient. It can be observed that the model is characterized by insufficient fit to data, particularly for poviats located in the South-Eastern part of the country, whereas the fit is best for the Mazowieckie, Dolnośląskie and Pomorskie vovodships. 
in immigration model
Source: own work in ArcMap. Table 3 shows local values of coefficients and t-statistics calculated for the immigration model. Maps concerning the significance of parameters clearly show that they are not statistically significant for each locality. All other factors being constant, a rise in the population significantly affects a rise in the number of immigrants for the highest number of poviats. That means that foreigners most willingly settle in big cities where it is easier to find work and dwelling, access commercial and cultural facilities. An increase in the number of job offers affects a growth in the number of migrants in poviats situated in the Wielkopolskie, Świętokrzyskie and Dolnośląskie voivodships. Economic migration is currently the predominant form of population mobility. Thus, people move to areas where it is easy to find employment. A rise in the number of dwellings significantly affected an increase in immigration mainly in poviats located in the Śląskie and Małopolskie voivodships. In turn, an increase in poviats' budgetary incomes had an impact on a growth in the number of immigrants in poviats situated in the Pomorskie, Zachodniopomorskie, Wielkopolskie and Małopolskie voivodships. That variable is among the measures of local development. If budgetary incomes go up, economic conditions in a poviat improve. That amounts to economic growth, making the area more attractive to potential immigrants. The last step of the study was to estimate parameters of the GWR model describing emigration. Local regression coefficients descriptive statistics for the emigration model are presented in Table 4 . In turn, Table 5 shows statistics used to compare the global and local models describing emigration in 2012. Similarly to the first (immigration) model, all measures indicate the markedly better fit of the local model to empirical data -both the coefficient of determination, which is higher in the GWR model, and the Akaike Information Criterion, whose value is lower in the local model. Source: own work. Figure 5 presents local values of the determination coefficient. It can be observed that the model is characterized by insufficient fit to data, particularly for poviats located in the Southern and Western parts of the country, whereas the fit is best for the Mazowieckie, Podlaskie and Pomorskie voivodships. Table 6 shows local values of coefficients and t-statistics calculated for the emigration model. Also in that case, parameters are not significant for every locality. It can also be observed that variables affect one another with varying intensity. All other factors being constant, a rise in the number of dwellings in poviats located in the Łódzkie, Świętokrzyskie and Śląskie voivodships led to a significant decrease in emigration. As compared to other European countries, housing situation in Poland is very poor. Inability to rent or buy a flat often affects a decision to emigrate, especially among young people. In Southern Poland (Śląskie, Dolnośląskie, Małopolskie voivodships) a rise in the number of women (per 100 men) results in an increase in emigration. That means that it is not only economic factors that determine a decision to leave the country. According to the femininity ratio published by the Central Statistical Office, there are currently 109 women per 100 men in Poland. It is possible that this situation makes women decide to emigrate more often than men. A rise in the working age of population using social assistance significantly affects a fall in emigration in poviats located in the Western and South-Western part of the country. That leads to a conclusion that improvement in social policy could contribute to stopping people's emigration from Poland. A variable that significantly affected emigration in almost the whole country in 2012 was immigration. Immigrants coming especially from countries of the Eastern Bloc tend to take up jobs with lower salaries, thus causing job offers to be "sucked out" of the labour market. In Western and South-Western Poland, a rise in the number of individuals carrying out economic activity significantly affects a drop in emigration. That variable is among measures of economic development; it generates jobs. Hence, it is negatively correlated with emigration. 
Conclusion
The opening of borders between European countries ensured free movement of people in Europe. Reasons for emigration are often very complex, with the predominance of economic ones associated with looking for jobs offering fair remuneration. It should, however, be emphasized that various social aspects of migration are increasingly mentioned, too.
Based on the conducted it can be stated that the net migration in Poland was negative in 2012, i.e. emigration exceeded immigration. A positive net migration was observed only in 133 poviats, mainly in big cities, i.e. Warsaw, Cracow, Wrocław, Szczecin and Gdynia.
The analysis of foreign migrations in Poland in 2012 was conducted using two econometric models describing immigration and emigration. An attempt was made to specify socio-economic variables that may fundamentally affect the studied phenomenon and estimate parameters of the geographically weighted regression model. The method proved to be an extremely useful instrument of spatial data analysis. Local models were characterized by a considerably better fit to empirical data than global ones. They allowed to evaluate the significance of parameters of models for specific spatial units. Based on the received results, it was inferred that emigration of people from Poland is affected not only by economic but also social aspects, i.e. desire to find a partner and buy or rent a flat. It was also observed that improvement in social policy related to benefits could limit the movement of population abroad. In turn, immigrants tend to settle in big and highly developed poviats offering better chances of finding employment.
